The Jaw tumor is now a very well-known entity in the field of medicine and Called Burkitt Lymphoma Syndrome or Burkitt's lymphoma (BL). It is a highly aggressive non-Hodgkin's lymphoma and is the fastest growing tumors in children especially in East Africa. This is the first malignant extra nodal lymphoma in which Epstein-Barr virus has been detected specially in the tumors of East African origin. The discovery of EBV is the Burk kit's tumor is another progress that has been MADE THE MEDICAL COMMUNITY to understand the disease process. EBV virus may be playing a role as an oncogene for this disease by retranslocating or translocation the c-MYC gene. Early days when such tumor is introduced by Dennis Burkitt before the medical community there was no real pathological classification, immumohistochemical or biological study. Subsequently it was felt that a chromosal translocation that activates an oncogene called e-MYC is the etiology of such tumor. But current molecular study shows that there are other oncogenes that are involved in the development of this deadly ailment especially in western countries. Our knowledge of BL was inadequate in early years of discovery of BL and so as well our diagnosis and treatment. In early stage of discovery of BL there were very limited option of treatment from local radical surgery, local radiation( which was not available in Uganda during that time) to only two chemotherapies and 5 years of survival rate was only 10%.But with our current knowledge of molecular biology of this malignancy there are multiple options of treatment such as combination of various chemotherapies, monoclonal antibodies either alone and or in combination and with either complete removal of tumor or debunking procedure specially abdominal neoplasm, the current 5 years survival rate is about 90%.This very brief review article describes the background, clinical feature, histology ,molecular study as it relates to prognosis and current treatment of both Burkitt's tumor and extra nodal abdominal tumor both based on experience of our group in late seventies of treating few cases of devastating abdominal BL and review of few scholarly article on BL.
Burkitt feel in love with Kampala, Uganda and he returned to Kampala as a missionary surgeon and posted as a surgeon at Mulago Hospital, Kampala, Uganda in 1948 and as a lecturer in surgery at Makerere College Medical School. In 1957 one his colleagues asked him to see a boy with swelling of all quadrants of the jaws (2) . A few weeks later he saw another patient with same findings in Jinja, on the northern coast of Victoria Nyanza. Burkitt was unsure of the diagnosis and made a comment 'we have seen children with one tumor but not like this in all quadrants of jaw". He took the child to Mulago Hospital and found that child has also has an abdominal tumor.
Burkitt knew he was onto something special "pivotal providence" he called it and this observation was ultimately change the direction of his medical career and became a pioneer in childhood cancer researcher in East Africa besides being a surgeon. He reviewed all the records of the patients with similar findings in Mulago Hospital, Kampala and found that such tumor is more common in children, but can affect any intra abdominal organs but sparing the peripheral lymph nodes. Each and every lesion contains small round blue cells. These cells did not look like lymphoma cells. Burkitt called few of his colleagues including Dr. George Oettle the pathologist in South African Institute of Medical Research, Johannesburg, South Africa. Dr. Oettle told that he has not seen such tumor in South Africa. Burkitt published these case reports of unusual tumor in Kampala, Uganda in British Journal of Surgery (3) . This publication was practically unnoticed by medical community especially among the British surgeons, pathologist and oncologist. But this paper became a citation paper 25 years later. A later analysis showed that jaw involvement is in 100% cases and age related and such age is three years. But such tumor is less than 20% in teen age group. Median age is 7 years and more than 50% childhood tumor is jaw tumor in Uganda (4).
Three years later in 1961 Burkitt published an another paper describing the detail of the nature of the tumor in which it was found that the jaw and abdominal tumors are identical and is a type of lymphoma or sarcoma (5) .In 1963, the Union for International Cancer control organization organized a symposium in Dakar, Senegal. But for political reason Dr. Oettle being a South African denied visa for Senegal. So the venue of the meeting changed to United Nations Educational, Scientific and Cultural organization building in Paris. During this session this lymphoma used to be called African Lymphoma or Childhood Lymphoma. A proposal was made by 50% of attendees that this tumor should be called Burkitt Lymphoma though all delegates felt that this growth is not atypical lymphoma and should not be called Burkittlymphoma (6) .In recovery act it was discovered that Burkitt lymphoma makes excellent imprint preparations and has very characteristic cytological features of non-Hodgkin's Lymphoma, but differs morphologically from non-Hodgkin's Lymphoma (7) .
The World Health Organization (WHO) convened a conference in Washington ton in 1967 to discuss about the nature of the Burkitt Lymphoma and its relationship to other lymphomas. It was felt that lymphoma should be diagnosed based on its morphology but not by clinical feature, and recent invention of immunehistochemistry has been used to support the diagnosis. Burkitt Lymphoma expresses B-cell markers: BL is CD 10 positive, CD20 positive and BC 12 negative. Proliferation markers show that 100% cells are in cycle. So it is a very rapidly growing tumor with rapid apoptosis with regeneration of new malignant cell. The hurdle is over and WHO has accepted that Burkitt lymphoma is a lymphoma and not a sarcoma as Burkitt To celebrate the achievement of discovery of Jaw Tumor in Uganda 60 years ago and also to celebrate Denis Burkett's 100th birth day European Society of Hematology holds a conference in 2011 in Dublin, Ireland for three days. More than100 papers were present on Burkitt lymphoma. The participants were from all over the world.
Epidemiology
The epidemiology of this condition is very complex because of the fact that recent investigations on molecular study of Burkitt lymphoma shows that there are at last three kinds of Burkett's Lymphomas and each of them have different epidemiology. Dennis Burkitt after delivering his lecture on Burkitt Tumor (9) at Middlesex Hospital, London entitled Children's Cancer in Tropical Africa, he meet young virologist Epstein and his colleagues Barr. After the lecturer Epstein asked sample of the tumor as he is interested to know whether virus is responsible for this deadly disease especially in the time when chemotherapy is hardly available.
Epstin and his colleague got the sample from Uganda and was able to demonstrate the presence of virus particle in tumor tissue and since then it is called Epstein-Barr Virus (EPV) (10) .Historically this is the first time a virus particle was found in a malignant neoplasm. On his return to Uganda Burkitt took a long safari in an old van of Ford to find out the epidemiology of this disease in Uganda. He took his colleague Edward Williams with him, traveled 10000 miles in 10 weeks and visited 53 hospitals (11).This trip virtually nailed down the area where such tumor is endemic. These areas are located in high rainfall with mosquito infestation area. He felt it is vector borne disease and this vector is Plasmodium falciparum. This area is Eastern part of Africa and incidence is highest in broad band extending some 10-15% on either side of the equator. It was originally felt such difference of incidence of BL is due to altitude barrier. But incidence of BL is also present in higher altitude above sea level area than low altitude area (12) .Preachers at Entebbe Virus
Research Institute in Uganda observed that distribution of BL was very similar to other viral disease vectored by mosquito, therefore BL is caused by a virus vectored by insect (12) .Similar findings are reported form New Guinea where incidence of BL is very high (13) . Dalldorf et al. proposed in 1964 that malaria ,which is transmitted by female anopheles mosquitoes may be a better candidate for pathogenesis of disease since the distribution of BL not only correlate to the distribution of malaria ,but also to the intensity of malarial infection and subsequently they have confirmed this hypothesis by their laboratory research work (14) .The distribution of endemic lymphoma across Africa and Papua New Guinea corresponds to areas of holoendemic malaria and the early acquisition of EBV infection ( 15) .The annual incidence has been estimated at 40-50 per million children younger than 18 years (16) .In these high risk areas endemic Burkitt's lymphoma comprises about half of all childhood cancer and up to 90% lymphoma diagnoses. Incidence picks at age 6 years and the diseases is twice as common in boys as in girls. These endemic BL in African children occurs between ages 4-7 years and male to female ration is 2:1 and involves jaw, other facial bones, nasopharyngeal area and also other thoracic and abdominal organs (17) .
Mapping of the BL occurrence in East Africa shows a distinct geographic distribution in equatorial malaria infested areas with rain fall of more than 20 inches per year and an altitude of less than 5000 feet. Burkitt (18) These areas are very low belt area of BL and these are sporadic BL area and the incidence is 2 per million in children younger than 18 years of age (21) .Immune deficiency associated BL occurs at an incidence of 22 per 100000 people in USA (22) . Another study shows that 40%-50% of pediatric lymphoma is Burkitt Lymphoma (23).
Cyotogenetics of Burkitt lymphoma
It is sometime difficult for cytopathologists to differentiate between Burkitt's lymphoma and large B-cell lymphoma. It is necessary to study gene expression /molecular study to differentiate between these two lymphomas. Burkitt's lymphoma is readily distinguishable by high level of c-MYC target gene, the expression of a subgroup of germinal center B-cell genes, and the low level of expression of major -histocompabilitycomplex class I genes and clear factor -kB target genes (24) .These features are absent in large B-cell lymphoma. Such study is very important as far treatment is concerned for these two lymphomas. The normal function of c-MYC is enigmatic. But it is felt from recent laboratory investigations that central role of c-MYC gene is to control cell biology that includes cell proliferation, differentiation, metabolism, apoptosis and telomere maintenance.
The translocation of c-MYC gene has potential role in pathogenesis in Burkitt's lymphoma. This translocation of c-MYC gene may be caused by infection with EBV.70%-80% of patients with BL has translocation of t (8; 14) (q24; q32) and is the hall mark of Burkitt's lymphoma ( 25) .The variant translocations t (2;8)(p 12;q 24) occurs in 10%-15% BL (26) .The molecular consequences of this three translocations is deregulated expression of the c-MYC oncogene which is an essential role in cell cycle control ( 27) .Deregulated expression arises as a result of juxtaposition of MYC to the enhancer elements of one of the immunoglobulin genes : the heavy chain at 14q32,the kappa light chain at 2p12 and the lambda light chain at 22q11.But these three have different break points.
Generally endemic BL has upstream MYC break point whereas sporadic BL has closer to MYC break point (28) . The differences in MYC break points are probably due to differences in EBV positivity and between endemic and sporadic forms (29) .Characteristic gene expression signature especially high level MYC secretion by BL signifies that this is a homogeneous disease (30) . In 10% of BL it has been found that there is no translocation involving the MYC gene. So it is possible that MYC gene might not be deregulated in these 10% cases of BL and there may be other mechanisms (31) .As these mechanisms in 10% case of BL are unknown ,all other features should be completely typical for diagnosis of BL.BL is invariably is associated with chromosomal translocation that deregulates over expression of c-MYC gene (32) .
BL has a simple karatotype with increasing genetic complexity linked to disease progression (33) .Patient who had deletion of long arm chrosome 13 has worse prognosis compared to patients who does not have deletion of long arm chrosome 13 (34) .Over expression of c-MYC gene induces apoptosis through a p53-dependant pathway in normal B-cells. Many BL have mutation of tumor suppresser gene which can override the cellular apoptotic machinery. A p53 independent pathway can be circumvented via down regulation of cellular protein BIM, which is an antagonist of the antiapoptotic protein (35) .
There are other multiple genes those are mutated in Burkitt lymphoma. Love and associates (36) have identified 37 genes that are mutated in BL including ID3, GNA13, RET, PIK3R1, SWI/SNF, ARID1A and SMARC4.This study shows that in the cancer for the first time including CCT6B, SALL3, FTCD and PC and ID3 mutation is present in 34% of BL. This study also proves that ID3 is a new tumor suppressor gene. The study by Preudhomme et al. (37) shows that mutation of p53 has no effect on the prognosis of the patient. Richer et al. (38) found that cooperation between ID3 inactivating and IG-MYC translocation is a hall mark of Burkitt lymphogenesis.
The origin of Burkitt lymphoma is still controversial as to whether BL lymphoma originates from B germinal center cells or from memory B cells. Bellan et al. (39) did immunoglobin gene analysis by immunohistochemistry of Burkitt lymphoma. This study shows that all BL (endemic BL, sporadic BL, and AIDS -related BL) harbor mutated Vh genes with different mutation range among 3 types of BL. Endemeic BL and AID-related Burkitt's lymphoma has higher mutation rate than that of sporadic BL respectively (5.1%,5.4%and 1.5% respectively). So it appears that EBV -positive BL and EBV-negative BL may originate from 2 distinct subset of B-Cells, pointing to a particular role in the pathogenesis of this tumor.
The different types of C-MYC translocation reported in BL may also be related to the different stages of B-cell maturation. To the best of our knowledge this study represent largest series of BLs analyzed for a comparison of the cellular origin of endemic, sporadic, and AID related BL tumors cells and it may well reflect the situation in vivo. Indeed this study clearly demonstrate different cellular counterparts with significant implications for the pathogenesis of various types of BL. This. study tells that EBV -negative BL (sporadic) appears to drive from early centroblast and EBV -positive ( endemic BL and AIDS -related BL) originate from germinal center B cells or memory cells. But still it is not known whether such study has any therapeutic implication (40) .Nearly all cases of BL have rearrangement of c-MYC oncogene with immunoglobulin heavy chain locus, leading to up-regulation of c-MYC expression by immunoglobulin enhancer elements.
Clinical presentation
The clinical presentation of BL varies from types of the disease. Historically this tumor has been described as Jaw tumor by Burkitt (2, 41) which just discovered in East Africa. Of course few cases abdominal tumor have been described along with Burkitt lymphoma:" the jaw tumor". Swelling of jaw, orbit, nasophyrnx, tonsil may be the first presentation of endemic Burkitt lymphoma. This kind of presentation is very common in East Africa. A study in Malawian children showed that 31% presented with facial disease and 62% presented with abdominal disease (42) and peck age is 6-7 years of age. But most of the cases described in USA, Europe and rest of the world presents with sign symptoms of acute abdomen such as acute appendicitis, ovarian tumor, and intussusception (19) .Sometimes it is absolutely difficult to diagnose BL when patient present with acute abdomen and initial diagnosis will be missed and patient is discharged from hospital after conservative treatment and diagnosed after laparotomy flowing recurrence of symptom of acute abdomen (43) .60%-80% of patient with BL presents with symptoms of BL(44) which belongs to St. Jude stage III and IV.
Ileocecal intusseption due to Burkitt's lymphoma has been reported as acute abdomen and initially treated conservatibily only to readmitted again with recurrence of symptom and diagnosis is established after laparotomy and bowel resection (45). Burkitt's lymphoma in adults accounts for 1%-5% of Lymphoma in USA and majority presents with extra nodal disease with abdominal symptoms either as chronic problem or as an acute problem. So patient presenting with abdominal problem a differential diagnosis of abdominal Burkitt's lymphoma should be kept in mind. The annual incidence of Burkitt lymphoma in North America is about 1200 per year and 59% are older than 59 and presentation of adult disease is mostly in abdomen and also mostly adult disease is associated with immunodeficiency disorder (46) .Adults patients in general presents with rapidly growing diseases ,mostly with abdominal symptoms and extra nodal disease is common specially in bone marrow 70% and 30% in central nervous system.(47) An over view of three types of BL has been well described by Orem et al. (48) and is very instructive regarding the presentation of patients with three clinical types of Burkitt lymphoma ( Table1). 
Diagnosis
All cases of Burikitt lymphoma of head and neck are diagnosed by biopsy. Open biopsy is much better technique than fine needle aspiration of biopsy. Open biopsy provides the pathologist adequate amount of tissue for both histochemistry and molecular study and such technique helps to chalk out an appropriate treatment plan (49) . Laparotomy or laparoscopy will be required for the patients who presents with abdominal symptoms without any external evidence of tumor in jaw, head, neck, chest or other anatomical sites. Patients with this condition may undergo radiological diagnosis especially with CT scan. CT scan finding have been well described by Tesung et al. (50) and these findings are:
A. Tumor location predominantly in head ,neck or in abdomen B. Tumor is homogenous C. Margin is well localized distinct contrast from normal tissue D. Extra nodal presentation of the tumor E. Adjacent bone changes specially in head and neck area.
PET CT scan has high sensitivity with no false positive result in diagnosing BL especially in sporadic BL (51) (52) .Presence of malignant cell in bone and or in CSF will help to stage the disease and treatment. Staging
Staging of BL should be done immediately once the diagnosis of BL has been established as treatment should be commenced within 48 hours of diagnosis. Staging of any malignant disease is essential for purpose of treatment and this statement is also true for BL lymphoma as well. Various classifications have been proposed (53, 54) . Currently Murphy/ St. Jude classification is used for children and Ann Arbor Classification is used for adult (Table 2) . Murphy system takes account of frequent extra nodal disease with poor prognosis of intra-thoracic and intraabdominal disease. The Murphy system was evolved when surgery was frequent for both diagnosis and treatment and the entity of IIR. The systems differ in the way that a single extra-nodal site is categorized and that the Murphy system includes upgrading of non-resected intra-thoracic and intra-abdominal disease. The Murphy system also distinguishes central nervous system disease and bone marrow disease from other type of stage IV disease as defined in Ann Arbor system. In reality variable use of the different staging system in adults only makes a difference to the prognostic stratification and treatment offered to a minority of patients, but it does make the comparison of different series potentially more problematic. Staging is also important besides treatment and prognosis purpose as most of the Murphy/St. Jude classification patients belongs to children compared to adult patient who belongs to Ann Arbor classification. However the classification of BL in Uganda differs from that St Jud and Ann Arbor Classification. 
Pathological features
The Burkitt tumor is a highly proliferating neoplasm originating from B cells. The proliferating index is almost 100% and doubling time is 12-24 hours (56). The morphologic features of all three varieties of Burkitt tumor endemic, sporadic and immunodeficiency variety are same except amount or number of EBV in the neoplastic cell. Almost all varieties are without peripheral lymphadenopathy, but if lymph node involvement is presents then limited to single group of nodes and this is very rare (57, 58) . Bone marrow involvement is very common in late stage of the disease as described in the staging of the disease but leukemic manifestation is very rare (59, 46) .Tumor is characterized my monomorphic ,medium size cell with diffuse pattern ,but in early stage shows preferential involvement of the germinal center(60).
The nuclei are round and have prominent basophilic nucleoli. The chromatin is coarse with thick nuclear membrane. The fat containing vacuoles are present and easily identified by touch preparation techniques. There is prolific mitosis and a prominent starry sky pattern is the rule, although not pathognomonic (61) .There are plenty aptotic bodies in the cell. In well-fixed material the cytoplasm of each cell "squares off" forming acute angle in which membranes of adjacent cells abut on each other. Sometimes tumor shows granulomatous reaction (62) .
Ultra structurally the main features are abundant ribosome, frequent lipid inclusion body, lack of glycogenparticlesand presence of nuclear pockets (63) .Two morphologic variants of BL is present(64): A. Plasmatoid differentiation and is common in HIV patient with eccentric basophilc nucleoli, B. Atypical or pleomorphic form ,cells are large. Phagocytosis of nuclear debris by reactive histocytes is as common as in the classic form resulting in a starry sky appearance (19) . Since Burkitt tumor cell are of B-cell lineage and so tumor expresses immunoglobulin (IgM), invariably associated with heavy chain and light chain restriction (65) .B-cell specific antigen CD19, CD20, CD22 and B -cell associated antigen CD24 and HLA-DR are present. Most cases also express germinal center cell markers CD10 and BCL16 (66).
Burkitt tumor is negative for activation marker CD25 and CD30.The most helpful immunohistochemical study for diagnosis for BL includes CD20+,CD10+,BCL2-and a Ki67 index over 85%.All probability BL is a Blineage neoplasm and that is why shows clonal rearrangement of immunoglobulin gens. Because of this rearrangement of immunoglobulin genes MYC gene over expressed, promoting cell cycle progression and inhibiting differentiation (67 
Current modalities on treatment
Historically at the time of the discovery of this unusual lymphoma which has been diagnosed as a jaw sarcoma by Burkitt, it was felt by Burkitt (2) Burkitt have used small dose of chemotherapy for a very short period of time may be one or two doses and most of his patients responded. He felt that high dose of chemotherapy will destroy the immune system and body will not be able to prevent the regrowth of the neoplasm. It is quite logical that destruction of immune system of the body will not only will enhance the growth of malignant disease and also will cause nonmalignant disease as well. This event of 1960 opened the door for the chemotherapists of all over the world for further research for treatment of Burkitt lymphoma with various chemotherapies, monoclonal antibodies and creation of various protocol of treatment in various countries including East Africa where disease is endemic.
BL lymphoma should be treated immediately as soon as diagnosis is established as doubling time of BL is 12-24 hours and proliferation index is100% (56) and this suggests that this potentially curable disease should be considered as medico surgical emergency. All malignant diseases must be staged before initiation of treatment and this and this is also absolutely true for BL. Overall Survival (OS) rate, disease free survival (DFS) rate, complete remission rate (CR) and event free survival rate (EF) survival rate is almost 100% in stage I and stage ii Burkitt lymphoma provided appropriate treatment is started as soon as diagnosis and stage of the disease have been established. It is generally accepted that stage I and stage ii disease should have complete resection of the tumor, or debunking produce or cytreductive procedure followed by very short course of chemotherapy. Such method of treatment will result in 100% five years DF survival and OSR (19, 70, and 75) . It is obvious that cytoredactive surgery will reduce the tumor burden and there by the intensity of adjuvant treatment will be less with less toxic effect compared to standard dose of adjuvant treatment. Others feel that BL is highly chemo sensitive tumor and so there is no need for surgery at all (71) .However this is a matter of clinical judgment based on the circumstances and experience of the operating surgeon.
The biological behavior of endemic BL, sporadic BL and immunodeficiency BL are different and as such treatment also differs. Endemic BL is prevalent in Uganda and East Africa and treatment protocol differs from the European, North American and Asian countries. According to Uganda protocol BL can be treated by surgery, chemotherapy, radiotherapy and immunotherapy (55) .According to this protocol surgery has a definite role in tropical Africa. In tropical Africa the first doctor to encounter this ailment is usually a surgeon as patient presents with growth in thyroid, breast testis or abdominal tumor. The diagnosis very often require biopsy which because of rapid growth of tumor must be done within 24 hours of admission into the hospital. The biopsy sample if taken from jaw then biopsy sample should be done from inside the mouth especially in girls to avoid postoperative scaring. The second function of surgery is to reduce the tumor burden especially when patient presents with abdominal mass.
Cytoreductive surgery will require less intensive adjuvant treatment. If surgeon cannot remove 90% or more of the tumor then only biopsy should be done. Removal of tumor less than 90% does not alter the prognosis (72) .Surgery is also important when patient presents with paraplegia due invasion of tumor into the spinal cord, will need decompresive laminectomy. Surgery also helps to insert Ommaya pump through which cytotoxic drug can be injected repeatedly and cerebrospinal fluid can be obtained for study. Patient with involvement of bone causing fracture may need supporting plaster cast. Patient with massive jaw tumor or thyroid tumor may need tracheostomy for obstruction of respiratory tract. The treatment of choice for BL is chemotherapy. Prior to treatment with chemotherapy patient must have supportive care to prevent untoward reaction of chemotherapy. The drug of choice is cyclophosphamide. Cyclophosphamide (CPM) alone is as good as combination of CPM, Vincristine (VCR) and methotrexate (MT) in remission induction. Single dose as good as multiple dose in East African patient (73) .
However the relapse free interval for 20 patients treated with sequential cyclic multiple drug combination consisting of CPM, VCR, MTX and Cytosine Arabinose (TRIKE) is significantly better than the patients who were treated with multiple dose of CPM (55) .This study proves that TRIKE is better than six doses of CPM alone. Thusmaintenancetherapy is not required and in fact worsens the situation. The administration of intrathecal injection MTX with citrovorum rescue is appropriate therapy both for treatment of CNS involvement as well as prophylactic therapy to prevent the spread of disease to CNS (74, 43) .BL patients who relapse within three months, tend to be resistant to those drugs used for initial induction, but to responds to drugs not previously used: either Ara-C or a combination of either doxorubicin and CPM or doxorubicin, CPM, Ara-C and hydroxyurea and response rate is 75% (75) .The high dose of CPM (2500 mg/square meter) in drug resistant tumor has shown to give objective response in four of ten patients achieving complete response suggesting that drug resistance may be relative rather than absolute (76).
BL is radiosensitive. However because of its peculiar cell kinetics conventional radiotherapy is ineffective (56) .Prophylactic irradiation does not prevent CNS relapse and that is why prophylactic irradiation of CNS is not recommended (77) .In BL there is convincing evidence to confirm the role of immune response in tumor surveillance. These include, inter alia: 1. long term remission even after minimal chemotherapy, 2.occurrence of well documented spontaneous remission; and 3. humoral and cell mediated immune responses to tumor cells. The use of BCG by scarification to enhance the host immune state provoked measurable responses in vivo and in vitro.However, no measurable, specific anti-tumor reaction was observed and there is no effect on relapse rate or remission duration (78 (91) .Since it was a modified protocol, so this trial has used 13 Gm. of Methotrexate. / per square meter of body surface area of HD-MTX in total in addition to other chemotherapies used in LMB protocol divided into three cycles. There 56 patients in this series including three patients more than 70 years of age. All patients had complete remission including three patients older than 70 years of age. This study shows that high dose MT is tolerable in LMB protocol both in Japanese younger and older population. However such tolerability of high dose MTX is not shown in original Magarth trial. LMB protocol is also highly effective in Korean population (92).
Friedberg et al. (93) did Midline study on 470 patients with BL who has been treated for short duration with intensive chemotherapy: ALL like therapy and ACST like therapy or CHOP like therapy. In this series the median overall survival at two years was 71% and for patient's more 40 years of age was 39%.This study shows even with short intensive therapy the prognosis is not satisfactory in patient's older than 40 years of age. So again the result of this study differs from that of Magrath study. There was a concern about treatment of Burkitt's lymphoma either with high dose or low dose of chemotherapy in immuno-compromised patient (HIV), such as immunodeficiency BL mostly found in North America and Europe. Oriol et al. (94) studied this topic extensively. In their series 53% were HIV infected and treated with 6 cycles of chemotherapy and at the same time getting antiretroviral therapy with close watch on CD4 cell count. These 53% patient with HIV infection with BL had 2 years disease free survival was 82% compared to group who did not have HIV infection and 2 years disease free survival was 87%.So the patient with HIV infection with concomitant BL can be reacted as long as retroviral treatment is not discontinued.
BL is notorious for over expression of CD20 which is one of the tumor markers and helps the doubling time of the tumor and enhances the tumor proliferating index. So there is great interest for using monoclonal antibody along with chemotherapy/chemotherapies to suppress the activity of CD20 and there by apoptosis of the tumor. Wasterfield and colleague (95) did study on this subject. Wasterfield group have treated 258 patients with intensive regimen such as Berlin-Frankfurt-Munster regime, CODOX-M/IVC regimen or low intensive CHOP/CHOEP regime. In this study multivariate analysis showed that addition of Rituximab was not significantly associated with improve OS. So in this study it was felt that the role Rituximab is uncertain in treating BL and needs further investigations. Similar study has been carried out by Dunleavy and colleagues (96) .This group have treated19 Patients, 13 patients were HIV negative and 6 patients were HIV positive. Each group was treated with 6 cycles of DA-EPOCH-R. Each group received intrathecal MTX.OS and PFS are both 100% and 93.3% in each group. There was no case of tumor lysis syndrome. This study proves that addition of Rituximab improved OS and DFS. Barnes and his colleagues (97) have used Rituximab along with CODOX-M/IVC.Their study showed that CODOX-M/IVAC with or without Rituximab is highly effective in treatment of BL. But addition of Rituximab reduces the recurrence rate and showed a trend in favor of improvement of PFS and OS.HIV infected patients achieved outcomes comparable with those of their non-HIV infected counterparts. So the issue of Rituximab in treatment of BL is unsettled. Clinician will have to use his judgment based on evidence based medicine.
The very important question always bothers the clinician/oncologist as to what to do for recurrence and the patients who are resistant therapies. Patients who respond to minimal chemotherapy responds well to aggressive treatment following relapse (69) .However when there is recurrence or non-responsive to aggressive treatment then clinician should consider for autologous bone marrow transplant with full consultation with the patient and family (98) .Appelbaum et al. (99) reported their experience of high dose chemotherapy followed by autologous bone marrow transplantation in 14 patients with relapse of the disease with no response to adjuvant treatment. The procedure related mortality was very high, with four early deaths. Phillips et al. (100) reported their experience in 17 patients with recurrence underwent aggressive treatment followed by autologous bone marrow transplant. These patients got partial response. Sweetnham et al. (101) reviewed the European Bone Marrow Transplant (EBMT) experience for recurrent of the tumor or no responders to aggressive therapies. The result in 117 patients were very modest with OS at three years was 37%. Although these results are not impressive still high dose chemotherapy and autologous bone marrow transplant is the standard of care in relapsing and non-responsive disease. Weinthal et al. (102) reported a case relapsed Burkitt's lymphoma treated with unrelated with mismatched cord blood transplantation (UCBT) following salvage chemotherapy. The patient is followed for 2 years without any evidence of relapse. Future of the treatment with intent to cure Burkitt's tumor and prevention of Barkitt's tumor:
In low income countries accurate inexpensive diagnostic testing is needed. Only morphology of the tumor cannot establish the proper diagnosis of Burkitt's lymphoma. Additionally high standard of supportive care is needed prior to definite therapy. New and very effective and inexpensive therapy is needed for poor income countries. Only possibility is to use compounds with histone deacetylase inhibitor activity as adjunct treatment (108) .These agents stimulate the tumor cells to differentiate and undergoes apoptosis and also induce virus lytic replication in EBV positive tumor. Tumours are more sensitive to chemotherapy when virus undergoes replication (109) .With better understanding of the molecular therapy of the tumors new chemotherapy and monoclonal antibodies are being developed with better survival of patient. In 1980s Guy de described Burkitt's lymphoma as "the Rosetta stone of cancer" (110) .Such description is still true now. Much is to be done to understand the Burkitt's lymphoma so that prevention of the disease as well inexpensive short term treatment will be available which will cure the patient without relapse of the disease.
